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&) Monocional antibodles.

@ The presant inventicn provides monocional ant-
bodies agsinst a human csil surfacs TNF binding
protein, fragments of said antibodiss with intact antl-
gen binding capability, hybridoma csil lines secret-
ing said antibodies, processes for the preparation of
said antibodies or fragments thereol, pharmaceutical
compositions containing said antibodies or fragments
thereol which are usstful in the treagnent and diagne-
sis of various diseases and for purification of human
cell surface TNF binding proteins.
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Monocional Antibodies

Tumcur Necrosis Factor (TNF) is a protein
releasag by actvated macrophages in response to
axtema, samuli like, for exampie, endotoxin. It was
onginally found in the sarum of mice treated with
Sacillus Caimette-Guerin and bacterial sndotoxin.
its charactenstic offect in vivo is the production of
necraesis 1n expenmental animal tumours (Carswell,
E.A. s al. {1573), Proc. Naii. Acad. Sci. USA, 72,
3668 Marthews. N. & Watkins, J.F. (1978), 8¢.7J,
Cancer. 38. 302 Matthews, N. (1978), Br. J. Can-
cer. 38. 310). It has diverse biological effects in
sther excenmental systems including killing of tum-
Jur ceils in atro (Old, LJ. (1985) Scienca 230,
630}, inmbition of the activity of lipoprotsin ligase
{Beuter. B. &Corami A. (1987), New Engl. J. Med.
318. 379:, mediation of some of the lathal effects of
endotoxin in animais (Beutler, 8. ot al. (198S),
Science, 229. 869], stimulation of granulocytes and
libroblasts (Old, L.J. (1985). Science, 230, 630:
Beutler. B. & Cerami, A. (1387), NowEngt J. Med.
318. 379: Vikcek, J. et al. (1988), J. Exp. Med. 183,
632). damage to endotheiial celis (Sato, N. ef al.

(1986). J. Nat. Cancer inst. 78, 1113}, bone resorp- .

tion [Bertalini, D.A. st al. (1586), Nature 319, 516),
antviral activity {Mestan, J. et al. (1988), Nature
323 818: Wong, G.M.W. & Goeddel, D.V. (1988),
Nature 323 819] and cytotodc effects against mak-
ana parasites [Taveme, J. ot al. (1984), Clin. Exp.
Immunol. 57 293). Some of thess effects are prob-
2bly mediated via the induction of other secreted
factors. The effects of TNF are synergised in part
by intesferon—y, interieukin-1 and the bacterial
lipopolysaccharides (LPS).

Macrophage or monocyte-produced TNF is
also referred to as TNF-a or cachectin to distine
guish it frcm TNF-, a closely related lymphocyte-
procuct which is aiso called lymphotoxin {Pennica
ot al. (1984). Nature 312, 724} Both human TNF-a
and TNF-g have been cicned and expressed in E.
coll making large quantities of the comesponding
proteins available (Pennica, D. ot al., see above:
Shirai. T. et al. (188S), Nature 313, 803; Wang,
AM. et al. (1933).3&\“28.1 49; Gray ot al.
11984), Nature 312, 712] Styuctursi comparison of
TNF-a and TNF-5 &t he protsin sequence level
shows about 30% homology [Pennica st al., see
abovel].

According to Pennica et al. (1984) and Gray ot
al. (1984) both TNFs have indistinguishable blologi=
cal activities and bind to the same coll surface
rsceptor (TNF-R) [Aggarwal, B.B. et al. (198S) Na-
turs 318. 685] or recaptor complex which is be-
lieved o be responsible for the transduction of the
TNF sigral to the intraceliular compartment. Calls
. have in ‘he range of S000 binding sites per cell
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with a high affinity for recombinant TNT (Ko: 0.1 to
1 nM) (Tsujimoto, M. et al. (1985), Proc. Nad. Acad.
Sai. USA 82. 7828 and Bagtioni, C. et al. {198s),
J. Blol. Chem. 280 12295 and others]. After bing-
ing to the ceil surface receptor TNF becomes
Quickly internalised by the ceil {Tsujimoto, M. et al.,
see above and Shalaby, M.R. et al. (1987). J.
Leukocyte Biol. 41 198]. A TNF binding protein -or
at least part of & putadvn TNF-recaptor compilex -
has been identified by chemical crossiinking stud-
ies with '3%{ labeiled TNF. it has been described as
a 70-80 kD molecule (Kull, F.C. ot al. (198S), Proc.
Natl. Acad. Sci. US.A., 82, 5758 and Tsujimoto, M.
ot al., ma:ovo].ommmsofr\aqmrmobeu
lar weight have aiso been descnbed to crosstink to
TNT [Creassy, AA. ot al. (1887), Proc. Nat. Acad.
Sci. U.SA 84 3293). These proteins might be part
ofapumﬂvcrecopﬁwcompbxumoproductsot
post-ransiational modifications of a single recaptor
protein.

TNF-a has been shown to be involved in a

nmnbovo!pahologicalcmdiﬁonsinmmand.

mouse like septic shock from meningococcal bace
teremia in humans (Waage, A. et al. (1987), Lancst.
Feb. 14th, 3SS], parasitic dissases (Scuded, P. et
al. (1988), Lancet, Dec. 13th, 1364], deveiopment
of cytotoxic T ceills in mice [Ranges, G.E. et al.
(1987, J. Exp. Med. 168, 991), development of
glomeruionephnitis in awtcimmune mice ([Jacob,
C.0. and McDevitt, H.O. (1988) Nature 331, 358),
graft versus host dissase in mice (Piguet, P.-F. et
al. (1987), J. Exp. Med. 188, 1280}, development of
cerebral malaria in mice (Grau, G. et al. (1987),
Science 237, 1210) and Kawasaki syndrome

‘(Donald, YM. et al (1988), J. Exp. Med. 184,

1958). A possible role in pathological conditions
ke the destuction of pancrestic beta-ceils
{Mandrup-Pouisen, T. ot al. (1987), Acta en-
drocrinclogica 115, Supplement 282, 40} which
leads 1o insuiin-Gependent dlabetes mellitus has
2i30 been attributed to TNF itssit and its function-
ing as an activator of secretion of interieuldne1.
TNF-a has been shown 10 be inveived in endotoxin
induced shock in rats (Tracey, K.). et al (1988),
Sdoncomﬂmmuboomﬂ’may KJ. ot al.
(1987), Nature, 330, 682-884) and in cachexia due
to parasitic infecions or neopiasia (reviewed by
Beutler, B. and Cerami, A (1987), New Engl. J.
Medicine, 318, 379). ™e pathogenic eoffects of

“TNF-a and TRF-4 are at least in part attributed to

damage of the endothelial ceil wall in the vascular
systsm (Stoipen, AH. ot 2. (1986), Am. J. P. 123,
18] and {Pober, J.S. (1967), J. Immunol. 138,
33191, In addition the adhesiveness of neutrophiis
to the endothelium is greatly enhanced by TNF
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(Cavander. D. ot al. (1987). J. Immunal. 139. 1855).
It is an object of the presant invantion 10 pro-
wide monaocional antibodiss against a human ceil
surtace TNF binding grotein, in the following called
recaptor ‘or human Tumor Necrosis Factor (NTNF-
), ticlogically active fragments therec!. whereby
fragments with intact antigen binding capability are
prelerred. hybridoma cell lines secrating said ant-
sodies. processes lor the preparation of said anti-
bodies or fragments thereof. pharmaceytical com-
positions containing said antibodies or fragments
thereot and 10 describe the use of such antibodies
or fragments in the treatment or diagnosis of var-
ious diseases or in the purification of the hTNF-A.

Mcnoclonal antibodies of the present invention
can ba manutactured as follows:

For the preparation of the antigen human calis
which carry the TNF-R like granulocytes or csils
from placental tissus or cells from ceil lines like
adenocarcinomas, for example. ZR-75, MCF-7,
HEp-2. lymphomas or Epstein Bar Virus tans-
formed 8-calls are cuitured undsr conditions gen-
eraily \mown in cell cuitwe technology. Cells are
harvestad and TNF-Rs ars solubilized in the pres-
once of detergents 'ike Triton or the like where
Triton X 114 is particularly preferred and protsase
inhibitors like, for example, PMSF. Further purifica-
tion of receptors can bs achieved by various
chromatographic procedures ke, for example, ion
exchange chromatography, gol fiitration or high
performance liquid chromatography (HPLC), with
affinity chromatography on the basis of the recep-
tor ligand fixed 0 a solid suppornt being pretered in
the purification procedure of the present invention.

By injection of such a purified antigen into a
mouss, rabbit, rat, sheep or the [iks poiycienal
antbodies can be obtained from the serum or
monocional antitodiss can be prepared by recover-
ing antibody producing celis fom such an im-
munizad animal and immortilizing said ceils ob-
tained in conventional fashion like fusion with
myeioma colls with PAl mouse mysioma ceils be-
ing particularty preferred. Super natants of cultures
ot such hybridomas are screened for monocionsl
antibodles by conventional procedures like
ragioimmuno- of enzymimmuno- of detimmuncbin-
ding assays or a3 downmodulston assay 3s de-
scribed in Exampie $ or Dy an capture assay as
described in detail in Example 4. Radloiodinated
TNf-a used in this assay can be prepared for
sxampie by the chioramin-T-, the lactopermddase-
or the Bolton-Hunter method or in accordance with
description of Exampie 4 hereinafter.

Mcnocional antibodies can be purified from
hybridoma supematants by conventional
chromatograghic procsdures like, for example, by
lon-exchange~. affinity chromatography on protsin
A or ant-immunoglobulirvantibodies bound to a soi-

28

id support. HPLC or tha like.

" For the production of large quantities of mon-
oclonal antibodies in accordance with methods
well-known in the art hybridomas sacreting the
desired antibody can be injected intraperitoneally
into mice which have been pretrsated with pristane
for example befors injection. Up to around 100 mg
of a monoclonal antibody can be produced by such
ascites tumors in one mics. Antibodies can be
purified for exampie from ascites fluid produced by
such tumors using methods as stated above.

Monocional antibodies can be charsctarized

. according to their subciass by known methods

such as Ouchteriony immunodiffusion. In the
presant invention two monocional antibodies,
namely the ones secreted by hybridoma csil lines
hr-1c and hir-2a were of the IgM subtyps, three
monocional antibodies. namely the ones secreted
by hybridoma cell lines hir-4a, hr-S8 and hy-8b
were of the IgG1 subclass and two monocional
antibodies, namely the ones secreted by the
hybridoma ceil lines htr-3b and hir-7b were of the
IgG2d subclass.

The monocional antbodies of the present in-
vention are characterized by a "downmodulaton®
on human ceits. The degree of this downmodula-
tion is measured on specific cells, in particular on
HL-60 and HEp-2 cells. The torm
~downmoduiation® refers to the following process.
it a monocional antibady of the present inventon is
bound to living cells carrying TNF-R under phys-
iclogical conditions the csils iocose their ability ©
ving TNF. This will be better uncerstood on the
basis of the detailed description of the experimen-
tal conditions given in Example § hereinafter in
connection with the accompanying drawings.

Fiqure 1 shows the downmmodulation of TNF-
binding to HL 50 [ATCC No. CCL 240] ceils where
*TNF bound” refers to the amount of 'BL-TNF as
percant of radioactivity bound to cells not treated
with TNF-R antibodies (“contrei®). "1E-08°, for ex-

ample, rafers to the amount of monocional antibody

(mAD) used with the type ot antibody being in-
dicated by differant symbols below with the spe-
cific name of the antibody behind it. According o
the procedure described in Example $ human ceil
lines growing in suspension can be tested for
downmodulation of TNF-binding. "ECso"® refers to
the concentration of 8 monocional antibody of the
present invention where 5% of TNF as per cent of
control is stil bound to the colls.
E:ggmMuMsamt phenomenon
for HED-2 calls (ATCC No. CCL 23] as an example
of adherant ceils. .
The monocional antibodies of the present
invention do not downmodulate TNF-binding on
murina csils shown for WEH164 cells [ATCC No.
CAL 1751] in Figure 3.
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Fiqure 4 gives a diract companson of the
degree of 2ownmodulation of specific axamples of
MADbs (Fir-1c. hir-2a. hir-4a. htr-Sa, hir-6b, htr-7B,
htr-9b) 3t the prasant invention on HL-80 ceils and
HEp-2 cealls w~ith no down modulation on L-928
celis [ATCC No. CCL 1].

Cownmedulation can be determined as stated
above cn ail human cells. Preferably such downe

moguiaticn is determined on HL 80 cells with IgM

antibodies of the present invention showing on
such cells an ECso equal to or below 100 ng/mi or

more preferred an EC;5 of about 20 ngm! or with

'gG antibcdies of the present invention showing on
such cells an ECsc squal o or below 10 ug'mi or
mere praferred an ECso of about 2 ug'ml. ln an-
other creferrsd smbodiment such downmodulation
is cetermined on HEp-2 cells with IgM antibodies
of the present invention showing on such csils an
ECs: equal to or below 100 ng'mi or more pre-
ferred an £Cs; in the range of 20-100 ng/mi or with
IgG anubcdies of the pressnt invention showing on
such ceils an ECso equal to 2 ug/mi or below, 6.g.
100 ngmi. Downmodulation is also described by
Aggar~al, B8.B. and Eessalu, T.E. {J. Biol. Chem.
(1987), 262, 18450] and Holtmann, H. and Wailach,
O (47 Immunol (1987) 138, 1161} as
“downregulation” of TNF-Rs caused by the admin-
istration cf certain phorbol esters which ars known
to act on the enzymes invoived in intracellular
signalling pathways.

htr-1C, htr-2a, htr-4a, htr-Sa, hr-8d, htr-70 and
htr-8b are specific exampies of hybridoma cell
lines useful in the present invention. Thess have
been deposited at the Europsan Collection of Ani-
mal Cel! Cultures (ECACC) in Safisbury (Great
Britain) on March 10th, 1988 under the terms and
ccnditions of the Budapest Treaty with the follow-
ing ECACC accession numbers: 88031001 for htre
1c. 88031002 for hir-2a, 88031003 for htr4a,
88031004 for hir-Sa, 88031008 for hir-6D,
88031008 for htr-7d and 83031007 for hir-gb.

it is. however, D be understcod that the
presart invention is not restricted to the use of
these specific hybridoma ceil lines.

s is »ell known in the art that menocional
antibodies can be modified for various usss or
fragments thereol can be generated which still
show dinding of the antigen. Such fragments can
be generated, for example, by enzymatic digestion
of antibodies with Pagain, Pspsin or the (ike.

The monocional antibodies of the present ine
vention can de used for the immunocaffinity purifica-
tion of the TNF-R. Therefore such antibodies can
be linked to solid supports by methods well-kmown
in the art, for exampile by covalent binding to CNBr
activatec agarose. such as Segharose, or the like.

Furthermere, the monocional antibodles of the

pr sent invention can be used as a diagnostic tool
for the detarmination of TNF-Rs on the cail surface
and of putative soluble forms of TNF-RS. TNF-R
carrying cells can be localized in culture or on
tssue samplas. For such use antibodies ars coup-
led. for example. to 3 fucrescent dys, a colour
producing substancs, like an snzyme [enzyme
linked /mmunosortent assay (ELISA)] or a radicac-
tive substance (radicimmuncassay (RIA)] in accor-
dance with methods weil-knowrn in the art.
Monocional antibodies of the present invention
may be usad in the treatment of vasious diseases

with trsatment of sspic shock bsing ﬁa‘uc'uh'y

preferrad. Said antibocles can be used if necsssary
in combination with other pharmacsuticaily active
substances andior with conventionally used phare
maceutically acceptable solid or liquid camisr ma-
teriais. Dosage and doss rates may be choosen in
analogy o dosage and dose rates of currenty used
antibodies in clinical treatment of various dissasses.
To diminish sensitization of the recipient against
antibodies of the prasent invention chimeric ante
bodies of humarvmouse origin Genera ted accord-
ing o known methods in the art may be used.
Having now generally described this invention,
the same is illustrated by the foliowing exampies
which are in no way 0 be interpretad as limiting.

Eample 1

Purification of the Antigen (TNF-R)

HL-80 ceils [ATCC No. CCL 240] were grown
in a APMI 1640 mecium (GIBCO Catalogus No.
074-01800] containing 2 gt NaHCO; and sup-
plemented with 5% fetal cait serum in a 5% COq
atmosphere to a density of 1.5 x 10¢ csiiami. The
csils (3 x 10'°) were washed in PBS and lysed at
0" C by adding 100 mi PBS with 1% Triton X 114
and 1 mM PMSF o the peilet The lysate was
centrifuged at 0° C for 30 mins. at 20 000 g and
the supernatant was diluted 1:10 with PBS. The
dilutad supematant was applied at 4°C onto a
column (flow rate: 02 mimin) containing 2 mi
affigel 10 (Blo Rad Cataiogue No. 153-8099) to
which 20 mg recombinant human TNF-a (Pennica,
D. ot al. (1384) Nature 312, 724; Shiral, T. &t al.
(1989) Nature 313, 803 Wang, A..M. et al. (1985)
Science 228. 148] have been linked to according to
the manufacturers recommencations. The column
was washed at 4°C at a flow rate of 1 mumin first
with 20 mi PBS containing 0.1% Trnton X 114 and
second with 20 mi PBS aione. The receptor was
siuted at 22°C at a fiow rate of 2 mimin trom the
column with 4 ml 100 mM glycin, pH 2.8, 0.1%
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decy!maitosid. The eluate was concentrated n 2
Cantricon 30 tuoe {Amicon) to 10 ul.

Exampis 2

Immunisation
—

10 ul of the concentrated eluate were mixed
with 20 ul compiete Frsund’s adjuvans. 10 ul of
the emuision were injected according to 38 method
as described by Hoimdahi, R. et al. ((1985), J.
Immunol. Methods 83. 379) into one rear foot pad
of an anaesthasized Baib/c mouss at days 0. 7 and
12,

Praparation g! Hybridoma Eﬂ Fusions

At day 14 the immunized mouse was sacrificed
and the popliteal lymphnode was taken and minced
and suspended in Iscove's medium (IMEM, GIBCO
catalogue no. 074-2200) containing 2 g1 NaHCOs
by repsated pipetting. Foliowing a modificadon of
the procedure of Oe StGroth and Scheidegger (J.
Immunol. Methods. (1980), 35. 1] Sx1¢7 lymphnode
calls were fused with 5 x 107 PA) mouse mysioma
coils (J.W. Stocker et al., Ressarch Disclosure,
217, May 1982, pp. 158-157) growing in loganithmic
phase. The csiis were mixed, pelleted by cen-
trifugation and resuspended under gentie agitation
in 2.0 mi of 50% {(viv) palyethyiene glycal in IMEM
at room temperature and diluted by adding siowly
10 mi IMEM over 10 min of gentle agitation. The
cells were pellated by centrifugation and resuspen-
ded in 200 mi compiete medium [IMEM + 20%
fotal bovine serum, glutamine (20 mM), and 2-
mercaptoethanol (100 uM) containing 100 uM
hypoxanthine, 0.4 uM aminoptsring, and 16 uM
thymidine (HAT)). The suspension was dispersed
over 10 96-well issue culture plates and incubated
for 11 days without change of medium at 37" C in
an atmosphere of $% COz and 98% humidity.

- Extnpb:

Scresning for Hybridomas secrsting Antibodies

against hINF-R

LE ]

Hybridoma culture supernatants (100 ul) wers
transfered to ELISA plates (Nunc) coated cvemight
with convendonal affinity punfied rabbit ant-mouse
Ig antibodies (10 ug/mt PBS at 4™ C). The super-
natants were raplaced after 2 hrs by a solution of
1% 8SA and 0.01% mouse Ig in P8BS and in-
cubated for 2 more hours. 3 x 10% HL 60 cells in
S0 mi APMI 1840 medium supplementsd with 5%
fetal bovine serum and 0.1% sodium azice wers
incubated with 1 ug/mi TNF-a for 1 hr at 37°C,
washed oncs with P8BS and lysed. cantifuged and
diluted like it has been described in exampie 1.
The diluted lysate wss transferred ®© the ELISA
plates (SO wlweil), incubated for 2 hrs at 4° C and
washed out with 4 washes of 0.1% Triton X 114 in
PBS at 4 C. A monocional antibody against TNF
which was generated as described in axample 3
and selectad by ELISA as described by Bringman,
T.S. ot al. {(1987), Hybridoma 8, 489] was labelled
with "1 and lodo-Gen (Pierce Camlogue no.
28600) according to a procedure published by
Fraker, P.J. and Speck, J.C. ((1978), 8iochem.
Biophys. Res. Commun. 80, 849). The 'Btiabelled
anti-TNF antibody (2000 Cimmol) diluted in PBS

~ with 1% BSA to 105 cpmumi was added o the

wells (100 wul) and incubated for 2 hrs at 22° C. The
wells were washed extensively with P8S and auto~_ ,
radiographed over night on a Kodak Xomat XR-§-
film with a Dupont Chronex screen. - The -
hybridomas which were ssiected by a positve sig-
nal in this assay secrete antibodies which are ok
ther directed against the hTNF-R or TNF. The
hTNF-R antibodies were identified by .their inability -
to bind o TNF coalsd ELISA piates and by their
biclogical activity described in sxample S. The
heavy chain isotype of the antbocies was deter- °
mined by precipitation in Quchteriony agaross .
plates with either goat anti-mouse igG isotype or
ant-mouse/igM isotype specific sera (Nordic). -
)

Exampie S

Downmaduiation of TNF-binciing

S x 10° HL 80 cells (sxampie 1) were in-
cubated in complete RPM! 1840 medium together
with affinity purified monocional antibodies as ob-
tained by a process according to examples 1-4 or
control antibody of unrelated specificity in a range
of concentration betwsen 1 ng/mi and 10 ug/mi.
After 1 hr of incubation at 37 C the cells were
pelleted by centrifugation and washed with 4.5 ml
PBS at 0°C. They wers resuspended in 1 mi
compiete APMI 1840 medium (exampie 1) contain-
ing additonal 0.1% sodium azide and 'BLTNF (108

-~

| LA
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com mu. The "*l-dabeiled TNF had been obtained
‘rom TNF. lodo-Gen (Pierce Cat. No. 28800) ac-
cording to the procedurs d scnbed by Fraker and
Sceck rexampt 4). The specific radioactivity was
700 Ci mmroi. The cells were incubated for 2 hrs at
4’ C, zeileted and washed 4 times with 4.5 m| P8BS
centaning 1% BSA and 0.001% Triton X 100
!Fluka) at 0" C. The cell bound radicactivity was
measured n a y-santillation counter. In an analo-
gous exceriment the cell bound radicactivity ot
cells which have not been treated with anti-TNF
receptor antibodies befors was determined to ba
10 00 cpmSx10% csils. An analogous protoco!
~as used for the assay of WEHI164-, L929- and
HEp-2-cslls omitting the steps of centrifugation in
the case of acherent cell lines. The resuits of such
assays on HL50-, HEp-2- WEHI-184 and 1329 ceils
are shcan n figures 1.4,

Exampie 9_

Generaticn of Fu-fragments By papain treatment

To 0.5 mi of a soluton of the monocionat
antiboay “Wtr-9° (10 mgmi) [prepared as described
in exampies 1-4} in 75 mM sodiumphosphate, 75
mM sodiumchionde and 2 mM EDTA pH 7.0, 0.1
mi papain (Boshringer Mannheim, Mannheim, BRD)
~as acded as a freshly prepared soiution containe
ing 100 ugml enzyme in the same
sodiumphosphate sodium-chiorider EDTA buffer
containing 60 mM cystein. After incubation of 1
hour at 37°C the reaction was stopped by the
addition of 10 w! of a freshiy prepared solution of
iodoacetamide (1M) in water. The mixture was kept
30 minutes at room tamperaturs in the dark and 60
ul of a 2M solution of TriwHCl, pH 8.0 was added.
The reacticn mixture was then passed over a smail
solumn containing 1 mi of Protein G-sepharose 48
(Phamacia Uppsaia, Sweden) previously equilibrat-
ed with 200 mM TriwHCL, pH 8.0. The flow through
fraction was collected, dizlysed against PBS, pH
8.8 ang concsntrated to 400 ul. This solution was
further purified by HPLC on a TSK3000 (Pharmacia
LKB Biotechnology AB, Uppsala, Sweden) column
1o give a single protein species of about SO000 Da
rrolecular weight.

Example Z

Gensration g{ F.o-fragmaents by pepsin traatment

9

To 0.5 mi of a soluton of the monocional
antidedy “htr-9° (10 mg/mi) [prepared as described
in gxampi 8 1-4] in 100 mM sodiumacatate, pH
4.0. 100 ug ot Papsin (Merck, Darmstact, 8RD) in
100 ul 0.15M sodiumchiorids wers added. The
mixture was incubated lor 24 hours, at room tam-
perature and then dialyzed against 200 mM
TrisHCl, pH 8.0 and passed over a pgrotein G
column as descnbed in exampie 8. The fow
through fraction (2 mi) was purged with nitrogen
gas ang incubated with 40 ul of a 1M solution of

Dithiothraitel (Sigma) under nirogen gas for 4

hours at room temperature. The mixturs was then
dialyzed against P8BS pH 8.8, concentrated and
punfid _fum« by HPLC as descnbed in axample 8.

Claims

1. A monocional antibody or a biologically ac-
tive fragment thersot against a receptor for human
Tumor Necrosis Factor (NTNF-R).

2 A compound according to claim 1 which is
of the IgM or the IgG subtype.

3. A compound according to at least one of
claims 1-2 whose ECso of downmodulation on HL
60 cells is aqual to or below 100 ngm.

4. A compound according to claim 3 whose
ECsa of downmodulation on ML 80 calis is about 20
ngml,

S. A compound according o at lsast one of
claims 1-2 whose ECso of downmoduiation on HL
60 ceils 1s equal to or below 10 ug:mi.

8. A compound according to claim 5 whaose
ECs0 of downmoduiation on HL 60 cells is about 2
ugml,

7. A compound according to at lsast ons of
claims 1-2 whose ECso of downmodulation on
HEp-2 ceils is equal to or below 100 ngymi.

8. A compound according o claim 7 whose
FCsa of downmodulation on HEp-2 ceils is in the
range of 20~100 ngml.

9. A compound according %0 at lesst one of
claims 1-2 whose ECso of downmodulation on
HEp-2 cells is equal to or below 2 ugmil.

10. A compound according to claim 9 whose
ECs0 of downmodulation is about 2 ugmi.

11. A compound according to claim 9 whose
ECso of downmodulation is about 100 ng/mi.

12. A compound according to at least one of
claims 1-11 which does not cause downmodulation
on murine cells.

13. A compound according to at lsast one of
claims 1-12 which does not cause downmodulation
on WEHI-184 ceils.

14, A fragment with intact antigen binding ca-
pability of a compound according to any one of
claims 1-13,
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15. Hybridoma cell lines secreting a mon-
ocional antibody according to at least ons of claims
1-13.

18. A compound according to at lsast one of
claims 1-14 as therapeutically active substance.

17. A compound according o at least one of
claims 1-14 as diagnostic tool. .

18. A cempound according lo at least one of
claims 1-14 for the purification of the human TNF
receptor. .

19. A process for the preparation of a come
pound according to at least one of claims 1-13
which process comprises screening hybridoma ceil
lines sacrsting said antibodies with an appropriate
assay system,

20. A pharmacsutical composition containing a
compound according to at least one of claims 1-14
and it desirad a non-toxic, inert. therapeutically
accoptable carier material.

21. The uss of a compound according to at
least one of claims 1-14 in the preparation of a
pharmaceutically active substance for the diagnosis
or reatment of varicus diseases especially septic
shock.

22. The use of a compound according to at
least one of ciaims 1-14 for the purification of the
human TNF recsptor.

18
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